Development of murine lupus in CD4-depleted NZB/NZW mice. Sustained inhibition of residual CD4+ T cells is required to suppress autoimmunity.
Chronic administration of anti-CD4 mAb prevents autoimmune disease in NZB/NZW F1 (B/W) mice. This may be due either to CD4 cell depletion or to inhibition of CD4 cell function. To evaluate the relative importance of these mechanisms, we devised a system in which the consequences of cell depletion could be analyzed independent of the inhibitory effects of chronic mAb therapy. This was accomplished by performing adult thymectomy before mAb administration. Specifically, female B/W mice underwent thymectomy or sham thymectomy at age 6 wk, followed at age 3 mo by a short course of either anti-CD4 (2 mg/wk for 3 wk) or saline. Treatment with anti-CD4 depleted 90% of circulating CD4 cells, but a small subpopulation (10%) of CD4 cells was refractory to depletion. In non-thymectomized mice, the CD4 population gradually reconstituted after cessation of therapy. In contrast, in thymectomized mice, recovery of CD4 cells was prevented by the absence of the thymus. Despite the striking reduction in CD4 cells in thymectomized mice, severe autoimmune disease developed, with autoantibody levels, proteinuria, and mortality comparable with non-thymectomized, nondepleted controls. The unexpected development of lupus nephritis in thymectomized, CD4-depleted B/W mice suggested that the thymus might be required to achieve the benefits of therapy with anti-CD4. To exclude this possibility, we demonstrated that chronic therapy with anti-CD4 prevents autoimmunity in thymectomized B/W mice. These findings imply that: 1) substantial depletion of CD4 T cells is not sufficient to suppress autoimmunity; 2) suppression of autoimmunity requires sustained functional inhibition of CD4 T cells; and 3) a small subpopulation of CD4 cells that is refractory to depletion by anti-CD4 is sufficient to promote the full expression of murine lupus in B/W mice.